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nation of the tangential, as well as of the normal, force experienced by an inclined plane is thus of essential importance in the question of flight.
The work of Penaud seems to be so little known that it has been thought desirable to recapitulate some of his theoretical conclusions. But we owe to Penaud not merely sound theory, but the actual construction of a successful flying machine, in which horizontal flight is maintained by a screw propeller. In these models the energy is stored by means of stretched india-rubber, a method available only upon a small scale. It is probable that the principle of the rocket might be employed with advantage; and even upon a large scale, the abolition of all machinery would allow of considerable extravagance in the use of explosive material. This method is especially adapted to the very high speeds which on other grounds are most suitable.
In the chapter on "The Plane Dropper" some striking experiments are described, illustrating the effect of a forward movement in retarding the fall of a horizontal plane. Prof. Langley seems hardly to recognize that there is nothing really distinctive in this arrangement when he says:—
" It is, of course, an entirely familiar observation that we can support an inclined plane by moving it laterally, deriving our support in this case from the upward component of pressure derived from the wind of advance; but, so far as I am aware, this problem of the velocity of fall of a horizontal plane moving horizontally in the air has never been worked out theoretically or determined experimentally, and I believe that the experimental investigation whose results I am. now to present is new."
But, apart from the complications which attend the establishment of a uniform rdgime, there is no essential difference between the two cases. The hydrodynamical forces depend only upon the magnitude of the relative velocity and .upon the inclination of this relative velocity to the plane. All else is a question merely of ordinary elementary mechanics.
It is interesting to note that Prof. Langley's experience has led him to take a favourable view of the practicability of flight upon a large scale. Such was also the opinion of Penaud, who (in 1876) expresses his conviction "that, in the future more or less distant, science will construct a light motor that will enable us to solve the problem of aviation." But sufficient maintaining power is not the only requisite; and it is probable that difficulties connected with stability, and with safe alighting at the termination of the adventure, will exercise to the utmost the skill of our inventors.
[1901. Some of the problems here referred to are further discussed in the Wilde Lecture on the Mechanical Principles of Flight (Manchester Proceedings, Vol. XLIV. Part n. pp. 1—26, 1899.]acmillan, 1877. J Phil. Mag. May 1886.    [Vol. n. p. 475.]ed for the first time. In these reproductions the distinction between Pigs. (8), (9), (10) is barely visible.]may readily calculate the focal lengths of lenses without use of the law of sines. See Phil. Mag. Dec. 1879. [Vol. i. p. 439.]
